In the present paper, we investigated a new model by theoretical methods; it is based on correlation from the experimental data's which was used in the calculation the optical gap energy and Urbach energies. These data's were taken from papers previously published. The choice ZnO thin films and spray only to compare our models with the Indium doping. From obtained relations found that the experimental data and theoretical calculation are in qualitative, which were supported with the variation of solution molarities and Indium doping. We have obtained a high correlation coefficient in the estimation of the band gap energy is higher than 0.96 with compare of Urbach energy is changed from 0.84 to 0.89. The measurements by these new models have agreed with minimum relative errors, it is found in the calculations of optical band gap does not exceed 4 %, and for Urbach energy are smaller than 20 and 10 % for undoped and Indium doped ZnO films, respectively. So that the best estimation was found at the Indium doped ZnO thin with maximum enhancement of minimum errors were limited to 3.5 and 9.7 % for the band gap and the Urbach energies, respectively. The decreases in the relative errors of undoped to Indium doped films can be explained by the fewer defects and less disorder.
INTRODUCTION
Over the past decades, rapid research and developments have been made in the field of metal oxide nanostructures because of their unique properties that can be used in an array of applications for the production of novel and efficient nanodevices. Among various metal oxides, Zinc oxide (ZnO) which is one of the most important materials in the synthesis of solar cell applications has good optical properties which can observe in the fewer defects and less disorder. The semiconductor compounds as a ZnO has a n-type good electrical conductivity with a direct energy wide band gap of 3.37 eV at room temperature, a large exciton binding energy ( 60 meV) [1] [2] [3] [4] .
Oxide metals as a ZnO have gained much interest in science and technology due to their interesting applications such as transparent conductive, ferromagnetism, semiconductors, piezoelectric and solar cells, Indium doped ZnO thin films have low resistivity and good optical gap energy at low deposition [5] [6] [7] [8] .
Several techniques can be used to prepare ZnO as a thin film among them reactive evaporation and thermal annealing [9] , molecular beam epitaxy (MBE) [10] , magnetron sputtered technique [11] , pulsed laser deposition (PLD) [12] , the low-temperature solution method [13] , potentiostatic and electrodeposition [14] , the sol-gel technique [15] , chemical vapor deposition, electrochemical deposition [16] and spray pyrolysis [17] , The choice of undoped and Indium doped ZnO thin films deposited by same spray techniques in this work because of its good results, There are many reliable results can be used to reduce errors after modeling.
In this paper, the experimental datas of undoped and Indium doped ZnO thin films were taken from papers previously published. The estimation the optical gap energy Eg and Urbach energy Eu of these materials can be correlated with solution molarity and Indium doping.
EXPERIMENTAL AND METHODS
In this work, the experimental datas of undoped and Indium doped ZnO thin films such as the optical gap energy and Urbach energy were taken from papers previously published [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] they studied the effect of solution molarity, doping level and substrate temperature on structural, optical and electrical properties of ZnO thin films (see Table 1 ). Table 1 , shows the preparation conditions were chosen to investigate in the theoretical methods as can be seen, each samples were deposited using spray techniques on glass substrates at a temperature of 350 °C. In the analysis of the variations of optical gap energy and Urbach energy of undoped and Indium doped ZnO thin films can be varied in the form nonlinear (see Tables 2  and 3 ). The model proposed to calculate with solution molarity and doping level is discussed. In this study, we will show that the effect of doping level on the correlation of optical gap energy and Urbach energy, we tried to establish correlations for each model proposed.
THEORETICAL CALCULATIONS

Undoped ZnO Thin Films
Firstly, the primary model was used for correlation of the optical gap energy between the Urbach energy 01008-2 and solution molarity in the undoped ZnO thin films, this relationship can write in the form nonlinear, as expressed in our published paper [29] Table 2 . On the other hand, the Urbach energy of undoped ZnO thin films can be developed with solution molarity, it was related with the optical gap energy, which was obtained in the following formula:
where a , b are empirical constants were related of the undoped as 3.28711 a  and 0.0184683 b  (see Eq. (1)). These constants were measured in the section 3.1 and 3.2. The resulting errors ( u E  ) was calculated from Eq. (1), which was called the pass value of optical gap energy to Urbach energy as shown in the following proposal:
Indium Doped ZnO Thin Films
In the Indium doped ZnO films, here the correlation to calculate the optical gap and Urbach energies were based on Eq.(1) and (2), respectively, with introduce the 0 wt. %, to perform the correlation in this step the optical parameters were measured with doping levels. The correlation can be written in another form such following relation:
where a , b and A , B are empirical constants were related of the undoped and Indium doped thin films, respectively, and 0 X is the Indium concentration in doped ZnO films. These constants were measured from Eq. (1) and (4), respectively. The resulting errors (
in the Indium doped ZnO films was calculated from Eq. (4) as shown in the following proposal:
The Relative Error Measurement
The relative error values for our correlation were measured between the experimental data and correlate values by the following relationships:
( ) / 100 Figure 1 , shows the variation of optical gap energy and Urbach energy experimental and correlate for Undoped ZnO thin films, The values of the scaled parameters were calculated according to Eq. (1) and Eq. (2), as presents in Table 2 , there were estimated as a function of solution molarity and their energies, As can be seen, all measured values of the optical energy gap is inversely proportional to the Urbach energy. From these figures can be found that all correlation values are proportional to the experimental data's. So found a high correlation coefficient in the estimation of the band gap energy and Urbach energy are 0.97358 and 0.84714, respectively, which the maximum agreement of the estimation was found to be minimum error.
RESULTS AND DISCUSSION
As shown in Figures 2, significant the doping evolution of Indium doped ZnO thin films on their optical gap and Urbach energies. here the investigations were carried out of the Eq. (1) and Eq. (2), as presents in Table 3 , As can be seen, with comparing with undoped the Indium doping has a high correlation coefficient to estimate of the band gap energy and Urbach energy were 0.96629 and 0.88510, respectively, It can also say that the calculations values are in qualitative agreements with the experimental data, which the maximum agreement of the estimation was found to be minimum relative error. The correlation coefficient depends on both relative errors and doping via:
where N is the number of measurement and  is the relative error. The correlation coefficients are presents in Figures 1 and 2 , it can be seen that the Indium doped ZnO thin films has a good and achieved results obtaining from increasing the correlation coefficients, this is the approach we have adopted in the enhance of band gap energy and less disorder of ZnO thin films with doping. The maximum enhancement of the correlation coefficients values were estimated for the optical gap energy values (see Tables 2 and 3 ). In the Figures 3, we obtained that the relative errors of our correlations of undoped and Indium doped ZnO thin films. For the optical gap energy all calculation are smaller than 4 %, however, we found after calculate the relative error of the Urbach energies are improved which the maximum enhancement of minimum error was found at Indium doped ZnO thin films do not exceed 10 %. It were confirmed that these models are suitable for calculations of optical properties with varying of some parameters. The decreases in the relative errors of undoped to doped films can be explained by the good optical properties which can observe in the fewer defects and less disorder.
CONCLUSION
In summary, the undoped and Indium doped ZnO thin films were deposited at different precursor molarities by ultrasonic spray and spray pyrolysis techniques. The relation between the experimental data and theoretical calculation were investigated. The measurements by these proposals models are in qualitative agreements with the experimental data, which were supported with the variation of solution molarities and Indium doping. We have obtained a high correlation coefficient in the estimation of the band gap energy is higher than 0.96 with compare of Urbach energy is changed from 0.84 to 0.89. The measurements by these new models have agreed with minimum relative errors, it is found in the calculations of optical band gap does not exceed 4 %, and for Urbach energy are smaller than 20 and 10 % for undoped and Indium doped ZnO films, respectively. So that the best estimation was found at the Indium doped ZnO thin with maximum enhancement of minimum errors were limited to 3.5 and 9.7 % for the band gap and the Urbach energies, respectively. The decreases in the relative errors of undoped to Indium doped films can be explained by the fewer defects and less disorder.
